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DETAILED ACTION 



Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1 -1 0, drawn to a method comprising imprinting at least one trench 
at least partially through a dielectric material, classified in class 264, 
subclass 40.1. 

II. Claims 11-15, drawn to a device comprising conductive layers and a 
dielectric layer having side walls, classified in class 438, subclass. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another 
and materially different process, such as photolithographic masking and etching. 

Because these inventions are Independent or distinct for the reasons given 
above and have acquired a separate status in the art in view of their different 
classification, restriction for examination purposes as indicated is proper. 

During a telephone conversation with Michael Pllmier on 8/25/06 a provisional 
election was made with traverse to prosecute the invention of Group I, claims 1-10. 
Affirmation of this election must be made by applicant in replying to this Office action. 
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Claims 1 1-15 are withdrawn from further consideration by the examiner, 37 
CFR 1 .142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by . 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 -6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Davison (U.S. Patent Application Publication 2004/0266064), and further in view of 
Hanson et al (U.S. 6,962,670). 

Davison discloses a method of imprinting a trench on a substrate, as recited by 
claim 1 . Davison teaches applying a dielectric layer over a base layer (substrate) 
having conductive elements and imprinting with a tool to form a trench. See paragraphs 
[0024], [0025], [0032], and [0033]. The imprint goes through the dielectric layer to mal<e 
contact with the conductive element below, as shown in Fig. 4E. 
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Davison does not teach adding a fluorescent material to the dielectric layer 
therewith to detect material at the bottom of the trench by observing radiation in a visible 
light range respondent to UV irradiation, as required by claims 1 , 4, and 5. Davison 
further does not teach the fluorescent material less than 2%, as required by claims 2 
and 3. Davison still further does not teach the determination of a failure mode, as 
required by claim 6. 

Hanson et al, hereafter "Hanson", teaches a method of detecting the thickness of 
a layer of material by adding a concentration of fluorophores to the layer and measuring 
the visible light response to UV impingement. This is shown at lines 15-22 in column 3, 
and lines 4-27, 28-31, 38-43, and 59-67 in column 4. Hanson teaches that the detected 
fluorescence is a predictable function of thickness at lines 55-67 in column 13 and lines 
1-9 in column 14. The detection of radiation from the bottom of the trench would have 
been obvious to one skilled in the art because the thickness of the layer at the bottom is 
reduced or negligible. Since the method measures magnitude (intensity) of the 
fluorescing signal, the comparison of the measurement to a threshold value provides a 
means for determination of failure. 

, Hanson teaches an addition level of fluoropore material at 100 ppm (0.01%). 
This is shown at lines 55-61 in column 1 1 . 

Davison and Hanson are combinable because they are concerned with a similar 
technical field, namely, non-uniformity of layer thicknesses in laminate structures. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
include in the method of Davison the technique of detecting critical presence of material 
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by measuring thicl<ness, as taught by Hanson. Davison teaches that a process of 
etching is required to remove excess dielectric material that may remain in the bottom of 
the trench in paragraph [0042]. The motivation to combine, therefore, would be the 
elimination of a non-productive etching step where sufficient removal can be validated 
by detection means. 

Claims 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koning et al (U.S. Patent Application Publication 2005/01 16299), and further in view of 
Hanson. 

Koning et al, hereafter "Koning", discloses a method of imprinting a dielectric 
layer with a tool, as recited in claim 7. Koning teaches pressing a male-patterned tool 
foil into a softened dielectric substrate in paragraph [0029]. Koning further teaches that 
the softened dielectric material sometimes sticks on the surface of the tool creating a 
need to remove contaminant (maintaining). See the same paragraph. 

Koning does not teach adding a fluorescent material to the dielectric layer 
therewith to detect material stuck on the tool by observing radiation in a visible light 
range respondent to UV irradiation, as required by claims 7, 8, 9, and 10. 

Hanson teaches a method of detecting the thickness of a layer of material by 
adding a concentration of fluorophores to the layer and measuring the visible light 
response to UV impingement. This is shown at lines 15-22 in column 3, and lines 4-27, 
28-31 , 38-43, and 59-67 in column 4. It would have been obvious to one of ordinary 
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skill that this method provides a means for detecting the presence of contaminant on the 
tool. 

Koning and Hanson are combinable because they are concerned with a similar 
technical field, namely, non-uniformity of layer thicknesses in laminate structures. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
include in the method of Koning the technique of detecting critical presence of material 
by measuring thickness, as taught by Hanson. Koning teaches that contamination on 
the tool causes degradation of features and reduced yield while cleaning requires 
painstaking removal and re-alignment. See paragraph [0029]. The motivation to 
combine, therefore, would be the definitive determination of contaminant presence. 

Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Resnick et al (U.S. Patent Application Publication 2004/0224261 ), and further in view of 
Hanson et al. 

Resnick et al, hereafter "Resnick", discloses a method of imprinting a trench, as 
recited by claims 1 and 7. Resnick teaches imprinting a patterning layer (dielectric) 
formed over a substrate layer (conductor) with a template (tool) to form a trench 
therethrough. See parapgraphs [0012], [0013], and [0018] and claim 17 of the 
reference. 

Resnick does not teach adding a fluorescent material to the dielectric in the 
patterning layer therewith to detect material at the bottom of the trench, or on the 
template, by observing radiation in a visible light range respondent to UV irradiation, as 
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required by claims 1, 7, 4, 5, 8 and 9. Resnick further does not teach the fluorescent 
material less than 2%, as required by claims 2 and 3. Resnick still further does not 
teach the determination of a failure mode, as required by claims 6 and 10. 

Hanson et al, hereafter "Hanson", teaches a method of detecting the thickness of 
a layer of material by adding a concentration of fluorophores to the layer and measuring 
the visible light response to UV impingement. This is shown at lines 15-22 in column 3, 
and lines 4-27, 28-31 , 38-43, and 59-67 in column 4. Hanson teaches that the detected 
fluorescence is a predictable function of thickness at lines 55-67 in column 13 and lines 
1-9 in column 14. The detection of radiation from the bottom of the trench would have 
been obvious to one skilled in the art because the thickness of the layer at the bottom is 
reduced or negligible. Since the method measures magnitude (Intensity) of the 
fluorescing signal, the comparison of the measurement to a threshold value provides a 
means for determination of failure. 

Hanson teaches an addition level of fluoropore material at 100 ppm (0.01%). 
This is shown at lines 55-61 in column 1 1 . 

Resnick and Hanson are combinable because they are concerned with a similar 
technical field, namely, non-uniformity of layer thicknesses in laminate structures. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
include in the method of Resnick the technique of detecting critical presence of material 
by measuring thickness, as taught by Hanson. Resnick's template (tool) comprehends 
in the structure a certain thickness of material; hence, uniformity of thickness of the 
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layer would be critical to a successful imprint. The motivation to combine, therefore, is 
to make a determination of uniformity of the layer to be imprinted. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following documents are cited to further show the state of 
the art with regard to imprinting on substrates: 

U.S. Patent Application Publication 2005/01 16387 to Davison et al 

U.S. Patent 6,51 8,591 to Shamble et al 

U.S. Patent Application Publication 2003/0205407 to Brist et al 

U.S. Patent 6,524,641 to de Witzmann et al 

U.S. Patent Application Publication 2005/0227497 to Padovani (not prior art) 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lawrence Lambelet whose telephone number is 571- 

272- 1713. The examiner can normally be reached on 8 am-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christina Johnson can be reached on 571-272-1 176. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



LEL 

9/13/2006 




